In this article we have demonstrated BEC (Bose-Einstein Condensate) which is the fifth state of matter. Recent development of gamma-ray laser and scenario of black holes are highlighted. From the Stephen W. Hawking's lecture at KTH, Stockholm and the experimental evidence of LIGO scientific collaboration, USA, it is found that binary type black holes exist and can emit information which is detectable. Hence the source of information of black holes is not relay black; constituents are the densest state of material considered to be the fifth state and the primordial state of the Universe.
1.
 Introduction
Twinkle twinkle little stars, how we wonder what you are! The stanza persuaded us to ask a common question, "What was the original state of this universe"? We have been trying to understand the nature of the primordial universe and find out the reasonable answers years after year. Four states of matter what we are observing in our daily lives: (1) Solid: particles in the material are closely packed and forces between particles are so strong that solid has a stable, definite shape and volume; (2) Liquid: it is an incompressible fluid that adopts the shape of a container because interatomic distance is larger than that of a solid, and molecules are mobile under the influence of external force; (3) Gas: it is a compressible state of matter where intermolecular forces are absent and intermolecular distance is larger than the molecular size. Hence, this state does not have any shape or volume; it covers all the space in the container; (4) Plasma: like gases plasma has no definite shape or volume. Unlike gases, plasmas are electrically conductive, produce magnetic field and current, and respond strongly to electromagnetic forces. Every star has this state from where enormous radiation with heat are emitting and spreading whole over the universe; (5) BEC (Bose-Einstein Condensate): it is a state of matter of dilute gas of bosons cooled to temperatures very close to absolute zero (order of nano Kelvin). Under such temperature, a large fraction of bosons occupy the lowest quantum state, at which point the macroscopic quantum phenomena become clear.
The latest model but not the least what is called Big Bang developed by Stephen Hawking almost 45 years back, a British theoretical physicist. He had revealed states of the early universe where first four states of matter are absent. We have been conceiving the veracity of this model rather than conflict. When he predicted that black holes-apparently inevitable gravitational pits-actually leak light, called HR (Hawking radiation) . "If you feel you are in a black hole, don't give up", said Hawking. Anything that falls inside is thought to be ripped apart by the massive gravity, never to be seen or heard from again. It was an Information Paradox for physicists and they have tried to find a way for the information to escape the black hole's demise via the HR. Hawking unveiled D DAVID PUBLISHING Does the Fifth State of Matter Originate the Early Universe? 408 a potential "answer" to the information-loss paradox-a way to give black holes hair-during a presentation given at the KTH Royal Institute of Technology in Stockholm on August 25, 2015: "I propose that the information is stored not in the interior of the black hole as one might expect but on its boundary, the event horizon," he said. [1] . In a paper published in January 2016 Hawking gives an explicit description of soft hair in terms of soft gravitons or photons on the black hole horizon, and shows that complete information about their quantum state is stored on a holographic plate at the future boundary of the horizon [2] . Recently researchers at the University of Kansas working with an international team at the LHC (Large Hadron Collider) in CERN have produced quark-gluon plasma-a state of matter thought to have existed right at the birth of the universe [3] . The material was discovered by colliding protons with lead nuclei at high energy inside the supercollider's Compact Muon Solenoid detector. Physicists have dubbed the resulting plasma the "littlest liquid". They described quark-gluon plasma as a very hot and dense state of matter of unbound quarks and gluons-that is, not contained within individual nucleons. It's believed to correspond to the state of the universe shortly about a microsecond after the Big Bang consisted of quark-gluon plasma.
Hence the state of our material world can be described with four known states: Solid, Liquid, Gas and Plasma. Plasma is the fourth state of mater where materials are neither liquid nor gas. Every star has this state from where enormous radiations with heat are emitting and spreading whole over the universe. [12] . It is a unique, well-defined exotic atom and hence the BEC of Ps elucidates fundamental aspects of atomic and molecular physics as well as nano-technology. In spite of having a shorter lifetime (142 ns) than ordinary atoms produced at room temperature, it can be cooled down to a recoil limit of 0.1 K by ultra violet laser.
Findings the Fifth State of Matter
During my stay at TMU we have studied this fact intensively [13] [14] [15] .
Results and Discussion
In order to perform this challenging experiment and observe the Ps-BEC we have been developed a slow e + beam line (TOPS) based on positron emitting radio isotope 22 Na, TOF (time-of-flight) spectrometer, a laser cooling system using a Cr:LiSAF crystal that creates a laser light with the wavelength of 972 nm; and then using a second harmonic generator and a forth harmonic generator we achieved the required wavelength 243 nm for o-Ps excitation. Our laser cooling of o-Ps was the first proof-of-principle experiment towards realization of Ps-BEC at TMU in 2001 [15] . It was the most challenging experimental evidence for observing the fifth state of exotic atom. Bose-Einstein Condensation is increasingly of interest in many other branches of science. In Fig. 1a , theoretical distribution of o-Ps at laser on and laser off conditions is depicted and Fig. 1b Fig. 1c . It is difficult to obtain low-energy positrons in large numbers; hence Ps 2 has not previously been observed [16, 17] . In order to make more intense slow positron beam, e + trapping systems Khaneko trap after the name of J. Khaneko, a graduate student of our laboratory in TMU [13] and e + bottle commonly known as Surko trap after the name of Clifford M. Surko at the UCSD (University of California, San Diego), USA [18] , were developed respectively. Intense e + bursts are implanted into a thin film of porous silica, Ps 2 is created on the internal pore surfaces at the UCR. They found that molecule formation occurs much more efficiently than the competing process of spin exchange quenching, which appears to be suppressed in the confined pore geometry. This experimental result confirms the existence of the Ps 2 molecule and paves the way for further multi-Ps work. Using similar techniques, but with a more intense e + source, they expect to increase the Ps density to the point where many thousands of atoms interact and can undergo a phase transition to form BEC. At such a high density, Ps atoms get annihilated simply by interacting with each other. But it turns out that not all the Ps atoms ups and 33 percent downs, then only half of the ups will be annihilated. You will get a load of γ-rays, but in the end you will be left with only one type of atom. In this case, up atoms. This is an important development for making the BEC, Cassidy said, because you have effectively purified your sample of Ps. And you need a pure collection of spin aligned atoms to make the BEC. Non-BEC atoms on the other hand whiz around at very high speeds, making them harder to study. Mills said that there are fundamental processes that can be looked at in new ways when you have matter in the BEC state. Having BEC atoms it is easier to probe the way they interact under certain conditions and make a γ-ray laser, which could have military and numerous scientific applications. A huge density of γ-ray laser of wavelength 511 keV can be produced from the Ps-BEC as demonstrated in Fig. 1d . According to Mills and Cassidy, the new research could lead also to the production of fusion power, which is generated by nuclear fusion reactions. It could also one day help us to measure the gravitational interaction of antimatter with matter. At present, nobody knows for sure if antimatter falls up or down [19] .
Wang et al. studied the Ps-BECs applying the spinor matrix theoretically and found the difference of annihilation lifetimes between o-Ps and p-Ps by three orders of magnitude. In their paper, published in Physical Review A in 2014 they studied the spinor dynamics and annihilation processes in the p-Ps/o-Ps system using both solutions of the time-dependent Gross-Pitaevskii equations and a semiclassical rate-equation approach [20] [21] suggested that such a laser could be easier to build than previously thought, since it could be based on a single-pass scheme that does not rely on γ-ray mirrors. Although physicists have yet to make the highest density Ps-BEC, recent advances in the manipulation of the short-lived particles suggest the authors' theory might soon be tested. Previous theoretical papers have investigated classical laser schemes, with the BEC gain medium placed between two mirrors. But the new work of Avetissian and colleagues shows that a simpler scheme could be possible: under certain parameter combinations, a very efficient cascade of annihilations, triggered by spontaneous emission, could determine lasing in one pass.
Researchers have developed a compact, circularly polarized X-ray source for studying biological materials. Many biological molecules absorb rightand left-handed circularly polarized light differently depending on their structure, so polarized light sources can be used to probe the shapes of molecules. In particular, coherent "soft" X-rays, which have wavelengths of up to a few tens of nanometers, are useful for imaging live cellular material. Fig. 1 (a from the waveguide and then preferentially re-emitted photons back into the waveguide. The emission rate was proportional to the number of atoms in the trap -a signature of super radiance. The authors foresee tuning the strong atom-photon coupling to produce long-distance atomic interactions that could, for example, connect a network of atomic qubits. Scientists from the University of Maryland Joint Quantum Institute have calculated that it might be possible to build γ-ray lasers from mixing antimatter and matter together to make a compound Ps, which would be used to turn ordinary light into a laser beam. They are trying to observe Ps-BEC with high density Ps production following the path shown by Cassidy et al. at UCR.
We have noticed from the above discussion that the highest intense Ps-BEC is yet to be attained for which many scientists have been developing advance science and technology. The problems which we should overcome first: ( The recent progress on Ps-BEC and γ-ray laser persist most physicists to say that it is too early to know whether Hawking's idea is a real step forward. If he has solved the paradox successfully, to me it will provide another ingredient that is coming in, "what is the state of matter inside the black hole from where information is coming out"? To answer the larger mysterious question physicists will probably need not just a better understanding of black holes but a full theory of quantum gravity-a theory that has so far been missing and Ps-BEC. Here are some possible encountered answers: (1) Information really destroyed in black holes-perhaps that prohibition of quantum mechanics is wrong; (2) Inside a black hole a new region of phasespace (6D) forms a sort of baby universe, in which information is preserved. If so happened, for me that baby universe consists of the fifth state of matter before the quark-gluon plasma of the time scale of order ns-ps. Annihilation γ-rays (511 keV) will be coming out instead of visible light that makes black hole's information what Hawking said event horizon; (3) Other solutions involve theoretical objects called white holes-the opposite of black holes, in which the flow of time is reversed and nothing can fall in, only out (information included). Then there is the chance that black holes never quite evaporate -they only shrink down to incredibly small sizes of density more order than BEC, thereby preserving the information. Or perhaps information is somehow copied from inside a black hole to outside, so that when the black hole is destroyed the outside copy remains; and finally (4) there are proposals in which information is encoded on a black hole's event horizon in various ways-Hawking's idea falls into this category. He said, "black holes aren't as black as they are painted. They are not the eternal prisons they were once thought. Things can get out of a black hole both on the outside and possibly come out in another universe". This is again a puzzle unless physicists understood the reality completely.
On September 2015, LIGO (Laser Interferometer Gravitational-wave Observatory) Scientific collaboration, USA and Virgo collaboration, Italy together observed a transient gravitational wave signal (sound) produced in merging spiral black holes that matches the waveform predicted in general relativity by Einstein almost 100 years ago [22] . These wonderful observations prove the existence of binary stellar-mass black hole systems and the success of my thought of fifth state of matter of primordial universe. (Please note that this paragraph is included after I have read the reference 22 which is published after my article has been accepted).
